Oxidative stress, NF-κB and the ubiquitin proteasomal pathway in the pathology of calpainopathy.
The neuromuscular disorder, calpainopathy (LGMD 2A), is a major muscular dystrophy classified under limb girdle muscular dystrophies. Genetic mutations of the enzyme calpain 3 cause LGMD 2A. Calpainopathy is phenotypically observed as progressive muscle wasting and weakness. Pathomechanisms of muscle wasting of calpainopathy remain poorly understood. Oxidative stress, NF-κB and the ubiquitin proteasomal pathway underlie the pathology of several muscle wasting conditions but their role in calpainopathic dystrophy is not known. Oxidative and nitrosative stress, the source of reactive oxygen species, NF-κB signaling and protein ubiquitinylation were studied in 15 calpainopathic and 8 healthy control human muscle biopsies. Oxidative stress and NF-κB/IKK β signaling were increased in calpainopathic muscle and may contribute to increased protein ubiquitinylation and muscle protein loss. Preventing oxidative stress or inhibition of NF-κB signaling could be considered for treatment of LGMD 2A.